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WHAT IS CLAIMED IS: 

A toroidal-type continuously variable transmission, 
comprisdxng: 

a casing; 

input ahd output disks respectively including inner 
surfaces, disposed concentrically with each other inside said 
casing, and supported in such a manner that they are rotated 
independently of each\ther; 

a plurality of trunnions each including even-numbered 
IjiLO pivot shafts existing at twis<ted positions which are at right 
angles to a central-axis direction of said input and output disks 
and disposed concentrically with to\in/foarallel to each other, 
?! and being swingable about said pivop J)shaJ^s; 

\*& a plurality of shift shafts respectively projected out 

su 

d3l5 from an inner surfaces of said trunnions; 

B 

jy a plurality of power rollers held by and between respective 

facing inner surfaces of said input and output d\sks in such 
a manner that they are rotatably supported on said shir^ shafts; 
and 

20 a support member fixed directly to said casing Nand 

supporting said pivot shafts of said trunnions in such a mannel 
that they are shifted in an axial direction thereof and in an 
inr] -i ^nrL^=^-A 1 Ion d 1 l get ion - f hprp of , 

25 ^jy^ 2T^The toroidal-type conlrr nuouoly variable transmissi 
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as stet forth in Claim 1, further including: 

a\plurality of needle roller bearings for supporting said 
pivot shafts of said trunnions on said support member; and 

a plurality of spherical-surface bearings for supporting 
said needleVoller bearings; 

wherein said spherical-surface bearings each includes 
spherical-surf aae-shaped inner and outer races. 

3. The toroidarvtype continuously variable transmission 
as set forth in Claina 2, wherein said outer race of said 
spherical-surface bearikg include one cut-out portion in an 
inner peripheral surface Vf spherical surface thereof, and 

said inner race is presV-fitted said outer race from said 
cut-out portion to thereby uniN^e^said inner and outer races as 
an integral body, \ 

4. The toroidal-type continuously variable transmission 
as set forth in Claim 2, wherein said support member and said 
outer race of said spherical-surface bea\ing are formed as an 
integral body. \ 

5. The toroidal-type continuously variablte transmission 
as set forth in Claim 2, wherein said axial-direcuion shifting 
movement of said trunnion is carried out between said pivot shaft 
and said needle roller bearing by a sliding movements of said 
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trunnion. 



["he toroidal-type continuously variable transmission 
as set forth rr^Claim 2, wherein said axial-direction shifting 
movement of said trtKmion is carried out between said needle 
roller bearing and said spherical-surface bearing by a sliding 
movement of said trunnion. 
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S N S A toroidal-type continuously variable transmission, 
comprising: 

a casing, 0 

input and ots.tput disks respectively including inner 
surfaces, disposed concentrically with each other inside said 
casing, and supported irS^such a manner that they are rotated 
independently of each othei 

a plurality of trunnions ^ach including an even-numbered 



>ns 



thereof existing at 
le^s to a central-axis 



25 



pivot shafts of upper and lower p 
twisted positions which are at right 
direction of said input and output \disks and disposed 
concentrically with or in parallel to each otner, said trunnions 
respectively being swingable about said pivot\shaf ts ; 

a plurality of shift shafts respectively projected out 
from said inner surfaces of said trunnions; 

a plurality of power rollers held by and between respective 
facing inner surfaces of said input and output disks in\such 
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inner that they are rotatably supported on said shift shafts; 
and/ s 

utoper and lower support members respectively supporting 
said pivot shafts of upper and lower portions. of said trunnions, 

wherein one of said upper and lower support members is fixed 
directly to s^id casing and the other of said upper and lower 
support membersNLS swingably supported on said casing. 
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8. The toroidal-^type continuously variable transmission 
10 as set forth in Claim 7, Wherein said toroidal-type continuously 
variable transmission is installed into a vehicle of an FR type, 
said upper support member is^ixed directly to said casing, and 
said lower support member is swfngably supported on said casing. 

El 5 9. The toroidal-type continuwsij/ variable transmission 

as set forth in Claim 7, wherein said pivot shafts of said 
trunnions are respectively supported by tsheir associated radial 
needle roller bearings and ball splines ira such a manner that 
they are swingingly shifted and are shifted irr^in axial direction 
20 thereof. 
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10. The toroidal-type continuously variable transmission 
as set forth in Claim 9, wherein each of said ball splines is 
disposed on an outer periphery of said radial needleS^roller 
bearing. 
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1^- A toroidal-type continuously variable transmission, 
comprising: 

a cas\ng; 

input and output disks respectively including inner 
surfaces, and Vupported concentrically with each other in such 
a manner that tlreir respective inner surfaces opposed to each 
other and they arte supported rotatably in an inside of said 
casing; \ 

a plurality or\ trunnions respectively including a 
plurality of pivot sharts disposed at twisted positions with 
respect to a central-axes osf said input and output disks, wherein 
said trunnions being swingable about said pivot shafts; 

a plurality of shift sharts supported in such a manner that 
they are projected from an innej: surf aces of said trunnions; 

a plurality of power rol][e^p^respectively held by and 
between said input and output diskk in such a manner that they 
are rotatably supported on peripheries of said shift shafts; 
and, \ 

a yoke fixed directly to said casing arid including a bearing 
for supporting said pivot shafts of saidVtrunnions . 

12. The toroidal-type continuously variable transmission 
as set forth in Claim 11, wherein said bearing disposed on said 
yoke, comprising: \ 
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an\Duter race fixed to said yoke; 

an inner race formed by an outer peripheral surface of said 
pivot shaft V>f said trunnion; and, 

a rollerYrollably interposed between said outer race and 
said inner rac^ 

wherein saik bearing supports said pivot shafts of each 
of said trunnions iia such a manner that said pivot shafts shift 
in an axial direction thereof and in an inclined rotation 
direction thereof, a rafceway surface of said inner race is formed 
as a straight-shaped surface extending in said axial direction 
of said pivot shaft, a raceway surface of said outer race is 
formed as a curved surface having a given radius of curvature, 
and an outer peripheral surface of said roller to be contacted 
with said inner race and said outer race is formed as a curved 
surface having a given radius of\ curvature . 

13. The toroidal-type continuously variable transmission 
as set forth in Claim 11, wherein saicd bearing disposed on said 
yoke, comprising: \ 

an outer race fixed to said yokeX 

an inner race formed by an outer peripheral surface of said 
pivot shaft of said trunnion; and \ 

a roller rollably interposed between said outer race and 
said inner race, \ 

wherein said bearing supports said pivots, shafts of each 
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of saidXrunnions in such a manner that said pivot shafts shift 
in an axiaJ_ direction thereof and in an inclined rotation 
direction thereof, a raceway surface of said outer race is formed 
in a straight-shaped surface extending in said axial direction 
of said pivot sf^aft, a raceway surface of said inner race is 
formed as a curved\surf ace having a given radius of curvature, 
and a outer peripheral surface of said roller to be contacted 
with said inner race aWi said outer race is formed as a curved 
surface having a given Radius of curvature. 

14. The toroidal-type continuously variable transmission 
as set forth in Claim 11, wherein said bearing disposed on said 
yoke, comprising: \ 

a needle roller to be contacted with said pivot shaft of 
said trunnion; and LX^— ^ 
a spherical-surface bearing, \ 

wherein said bearing supports saNid pivot shafts of said 
trunnion in such a manner that said pivot shafts can be shifted 
in an axial direction thereof and in an inclined rotation 
direction thereof, and said needle rollerXis divided in said 
axial direction of said pivot shaft into a plurality of parts. 

15. The toroidal-type continuously variabi\e transmission 
as set forth in Claim 11, wherein said bearing disposed on said 
yoke, comprising: 
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a Needle roller to be contacted with said pivot shaft of 
said trunnion; and, 

a spherical-surface bearing, 

whereiA said bearing supports said pivot shafts of said 
trunnion in such a manner that said pivot shafts shift in an 
axial directionNthereof and in an inclined rotation direction 
thereof, and \ 

wherein said spherical-surface bearing includes an outer 
race fixed to said yokeSand an inner race to be spherical-surface 
connected to said outeArace and holding said needle roller, 

a center of curvaturaof connecting surface of said inner 
race to be spherical-surface connected to said outer race of 
said spherical-surface bearing lies on said inclined rotation 
axis of said trunnion, \ 

a center of curvature of connecting surface of said outer 
race to be spherical-surface cortnected^co said inner race lies 
to keep away from said inclined rotation axis of said trunnion, 
and \ 

said radius of curvature of connecting surface of said 
inner race is set smaller than said radius of curvature of 
connecting surface of said outer race. \ 

16. The toroidal-type continuously variable transmission 
as set forth in Claim 11, wherein said bearing drsposed on said 
yoke, comprising: \ 
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a^needle roller to be contacted with said pivot shaft of 
said trunnion; and, 

a sphVrical-surf ace bearing, 

whereim said bearing supports said pivot shafts of said 
5 trunnion in sucsh a manner that said pivot shafts can be shifted 
in an axial direction thereof and in an inclined rotation 
direction thereof; 

said sphericair-surf ace bearing includes an outer race 

M> fixed to said yoke, \m inner race to be spherical-surface 

Q \ 

(3 10 connected to said outer\race and holding said needle roller, 

in 

FQ a clearance is formed between said inner race and said outer 

O \ 

hj race, and said central-axis of said outer race of said 

Hi \ 

'J spherical-surface bearing isV offset with respect to said 

H \/> 
p* inclined rotation axis of said xtrynnion, 

!U 15 

ff 

W 17. The toroidal-type cont^uousJTy variable transmission 

IU ^ \ 

as set forth in Claim 16, wherein a^center of curvature of 

connecting surface of said inner race to be spherical-surface 

connected to said outer race of said spherical-surface bearing 

2 0 lies on an inclined rotation axis of said^trunnion, 

a center of curvature of connecting surface of said outer 

race to be spherical-surface connected to said inner race lies 

to keep away from said inclined rotation axis of\said trunnion, 

and 

25 said radius of curvature of connecting surface of said 
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innerN^ace is set smaller than said radius of curvature of 
connectin^\surf ace of said outer race. 

18. The toroidal-type continuously variable transmission 
as set forth in Claim 16, wherein said radius of curvature of 
connection surface ofNsaid inner race and said radius of 
curvature of connection surfefce\of said outer race are set equal 
to each other. / A^^^ 

19. The toroidal-type continuously variable transmission 
as set forth in Claim 16, wherein said connecting surface of 
said outer race is formed as a straight-shaped surface. 
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